Ebstein's anomaly is an uncommon congenital heart defect with an approximate prevalence of 0.3-0.5% of all cardiac malformations 1, 2 . Prenatal diagnosis of this anomaly has been possible through the development of fetal echocardiography. The rare association of Ebstein's anomaly with an imperforate tricuspid valve has not yet been described during intrauterine life.
This report describes for the first time the diagnosis of Ebstein's anomaly with imperforation of the tricuspid valve in a fetus documented with fetal echocardiography.
Case Report
The patient is a single male fetus of a healthy 29 year old woman who had a normal pregnancy and an uneventful prenatal period. No history existed of either potentially teratogenic drug consumption any time during pregnancy or of congenital heart disease. The mother underwent regular prenatal checks in her hometown where the cardiac alteration was detected during obstetrical ultrasonography. She was referred to the Fetal Cardiology Unit for evaluation. At that time gestation was at 36 weeks. Fetal echocardiography revealed Ebstein's anomaly of the tricuspid valve, which was imperforate, not allowing passage of flow from the right atrium to the right ventricle. A morphologic arrangement like this corresponded functionally to tricuspid atresia (figures 1,2 and 3).
After birth, sequential echocardiograms confirmed the presence of Ebstein's anomaly with imperforation of the tricuspid valve. A gradual restriction of flow through the ventricular septal defect was observed, which resulted in progressive cyanosis in the patient. The beginning of functional atresia was observed, requiring the interposition of a conduit between the subclavicular and pulmonary arteries to increase the pulmonary flow and alleviate hypoxemia. Surgery was carried out at 45 days of life.
Discussion
Ebstein's anomaly is characterized by a caudal displacement of septal and posterior leaflets of the tricuspid valve, as well as its distal insertions. These leaflets normally are dysplastic, redundant and adhered to the right ventricle wall [1] [2] [3] [4] [5] . Anomalies may also occur in the chordae tendinea. This anatomic condition leads to a decrease in the of dimensions of the functional right ventricle, which becomes restricted to the trabecular and outlet zones. The inlet zone is located above the valvar ring and is known as the atrialized right ventricle, with thinner walls and being partially responsible for defective filling of the ventricle, one of the causes of hemodynamic disturbances 2 . The natural evolution depends on the severity of the defect, as the range of anomalies is large. In the less severe cases, patients are asymptomatic, but in the more severe ones cardiac insufficiency and cyanosis occur in the first weeks, with a tendency to improve as pulmonary vascular resistance diminishes. Eventually, a return to previous conditions occurs, with dyspnea on exertion and to cyanosis either low output or right to left atrial shunt, or both.
The following anomalies have been reported that may be associated with Ebstein's anomaly: atrial septal defect (90%), anatomic or functional pulmonary atresia (30%) and ventricular septal defect (less common) [1] [2] [3] . In about 10% of cases, the tricuspid valve is imperforate, leading to functional tricuspid atresia 2, 5 . This imperforation occurs due to the excessive redundancy of the anterior leaflet, with fusion of the comissures, obstructing the passage of flow from the right atrium to the right ventricle. This anatomic condition has been and continues to be the subject of discussion, as functionally it may be classified as a subtype of tricuspid atresia, but embryologically it belongs to the spectrum of Ebstein's anomaly [3] [4] [5] [6] . The first cases were described in anatomic specimens by Van Praagh et al in 1971 7 .
The association of Ebstein's anomaly with imperforate valve and pulmonary atresia is an even more rare condition, the first two cases having been described in 1976 and 1977 6 . The diagnosis and monitoring of tricuspid valve anomalies, such as Ebstein's anomaly and valvar dysplasia, during uterine life have shown that a potential exists for the development of obstructive lesions of the right ventricle (critical pulmonary stenosis and pulmonary atresia). This factor is associated with a poor postnatal prognosis 8, 9 . At the present time, no reports of the diagnosis of Ebstein's anomaly with imperforate valve in the prenatal period using fetal echocardiography have been found. In a series of 7,000 fetuses examined during a 10 year period, 14 cases of Ebstein's anomaly were identified; however, in no one of these cases' valve imperforation and absence of flow from the right atrium to the left ventricle 9 has been reported.
The case here reported focuses not only on the characteristic image of dysplasia and caudal displacement of the tricuspid valve, but also on the absence of right atrioventricular flow, in spite of the movement of the leaflets, thus documenting the imperforate valve.
Prenatal diagnosis of this anomaliys was decisive in the management of the patient, as its birth could be planned to take place in an adequately prepared, environment from a cardiological point of view.
This report demonstrates the potential of fetal echocardiography in detection of rare defects, with an important impact on perinatal cardiologic management.
